List of Contents

Synthetic Procedures for Compounds 2-22 S3-S9
1 H-NMR and 13 C NMR spectrum of compound 6 in CDCl3. S10
1 H-NMR and 13 C NMR spectrum of compound 7 in (CD3) 2CO . S11 Table S1 . Trivial Names and Sources of the Natural Compounds Included in the Current Study S12 Figure S1 . Examples of natural producers of batatasin-III S13 Figure S2 . Examples of biofouling and biofouling species found on man-made and natural structures S14
Stilbenoid SAR discussion S15-S16 Stilbenoid Structure Activity Relationship. Numerous studies have described the diverse bioactivities displayed by natural and synthetic stilbenoids. Several of these analyzes have been dedicated to establishing the structure activity relationships via analogue synthesis. The extensive studies by Mata et al. reports the phytotoxic, spasmolytic and cytototxic activity of bibenzyl derivatives isolated from the orchids Epidendrum rigidum and Nidema boothii alongside synthetic analogues. 27, 28 The studies suggests that a methoxy substituent at the C-3 or C-5 position is beneficial for phytotoxicity (Lemna paucicostata), while there appeared to be no apparent link between the cytotoxic activities against four mammalian cell lines and the structure of the eight analyzed compounds. 27 The spasmolytic activity of 1 and 15 analogues
was assessed by recording their ability to inhibit spontaneous contractions in guinea-pig ileum. The IC50-values for inhibition ranged from 0.14 to 2.36 µM indicating a high general inhibitory activity, seemingly independent on the nature and pattern of hydroxyl and methoxy substituents on the bibenzylic scaffold. 28 Ca 2+ -calmodulin sensitive phosphodiesterase (PDE) was identified as a plausible biological target for the spasmolytic activity and was further studied with additional analogues (also including substituted 1,3-diphenylpropanes) and via docking studies. 28, 29 Neither the experimental or the computational docking studies revealed any conclusive binding mode for the active compounds and no chemical feature on the dibenzylic scaffold could be assigned as crucial for activity. 29 Most of the compounds analyzed displayed similar IC50 values for PDE binding (9-146 µM). 29 The dibenzylic scaffold has also been investigated for its ability to inhibit tyrosinase by Nihei and coworkers, 30 as COX-2 inhibitors 31 and recently as inhibitors of phytopathogenic fungi. 32 None of those studies have yielded definite SARs illustrating that this family of compounds is not only capable of binding to several relevant biological targets but they appear to be able to do so in numerous ways that are challenging to predict.
Our current study included 22 synthetic dibenzylic compounds, ranging from mono-to tetrasubstituted, in an attempt to establish the features that dictate the antifouling activity of this promising class of natural compound. Given the ranging biological targets available in the different test species and the flexible nature of the molecules, it is not possible to assign a single general antifouling SAR. For some organisms, such as the bacteria and the microalgae, we are not able to conclude a defined SAR supported by our experimental data. Interestingly, the L. sativa root elongation inhibition was coupled to the polarity of the compounds in a fashion that was opposite to that documented for B. improvisus. The link between cyprid toxicity was coupled to compound hydrophobicity and this appeared also to be valid to some extent against C. savignyi metamorphosis inhibition. However, in the inhibition assays we
were not able to detect a narrow, defined substitution pattern responsible for the observed bioactivity. This suggests that these molecules are small and flexible enough to bind receptors in multiple modes. This correlates well with other studies reported for this family of compounds (vide supra).
